Increasing use by atomic experimenters of synchrotron radiation, which is known to be elliptically polarized (Sokolov and Ternov 1957, Joos 1960 ) and of metallic mirrors, which cause reflected light to be elliptically polarized (Jenkins and White 1957) , has focused attention on the expected angular distribution of photoelectrons produced by elliptically polarized light. Schmidt (1973) has obtained an expression for the angular distribution of photoelectrons produced by elliptically polarized light that appears quite different from the expression obtained by Samson (1969 Samson ( , 1970 for photoelectrons produced by partially polarized light. We show here, however, that Schmidt's formula reduces to that of Samson when one considers the electric vector components along the major and minor axes of the ellipse that characterizes the elliptically polarized beam as the two perpendicular, incoherent electric vector components of a partially polarized beam.
We consider light incident along the z axis interacting with an unpolarized atom at the origin via the electric dipole interaction and ejecting a photoelectron along a direction described by the angles θ x , θ y , and θ z (cf Figure 1) . If the incident light is linearly polarized, then the angular distribution of photoelectrons produced in many such collisions is described by the differential cross section (Yang 1948, Cooper and Zare 1969) : (1) In equation (1), σ is the total cross section, β is the asymmetry parameter,
and θ is measured from the electric vector of the incident light.
Now by "partially polarized light," we mean partially linearly polarized light because partially circularly polarized light is equivalent to unpolarized light plus circularly polarized light, and circularly polarized light gives the same photoelectron angular distribution as unpolarized light (Peshkin 1970 , Jacobs 1972 ). Thus we may for our present purpose consider partially polarized light as equivalent to two incoherent linearly polarized beams vibrating along orthogonal axes (Born and Wolf 1959, § 10.8 
.2).
The resulting angular distribution is thus obtained as the sum of two differential cross sections having the form of equation (1) : (2) In equation (2) we have weighted the superposition by the coefficients (I x /I 0 ) and (I y /I 0 ) describing the fraction of light intensity along the x and y axes, where I 0 = I x + I y . Note that equation (2) above is identical to equation (5) of Samson (1969) upon making the substitutions (3) and (4) and also making the appropriate changes in the labels of the coordinate axes.
Defining the polarization of the incident light beam as (5) and using the geometric relation, cos 2 θ x + cos 2 θ y + cos 2 θ z = 1
we may rewrite equation (2) as : 8 (1975) Equation (7) is to be compared with equation (3) of Schmidt (1973) for the differential cross section appropriate for elliptically polarized incident light, namely
In equation (8) Schmidt defines A as A ≡ cos 2ω cos 2φ (9) where
and φ˜ is defined in our figure 1. E b and E a are the components of the electric vector along the major and minor axes of the ellipse. It can easily be shown now that equation (8) and equation (7) are identical provided one sets E b = E x and E a = E y . That is, provided one orients our coordinate axes in Figure 1 along the major and minor axes of the ellipse. For then (11) and from Figure 1 , (12) Combining equations (6), (9), (1 l), and (12) we obtain,
which proves that equation (8) and equation (7) are identical. We conclude that, fortunately for atomic experimenters, elliptically polarized light and partially polarized light give identical results for the angular distribution of photoelectrons. The general formula for partially polarized light, equation (7), may be used for elliptically polarized light, provided one knows the orientation of the major and minor axes of the ellipse and the ratio of the electric vector magnitudes along these axes. This equivalence-that we have demonstrated algebraically-may be understood qualitatively as follows: from the Stokes parameter characterization of a light beam, elliptically polarized light differs from partially linearly polarized light in that the former has a non-zero s 3 , where s 3 measures the presence of circular polarization (Born and Wolf 1959, § 10.8.3 ). This component of circular polarization, which leads also to the phase coherence (measured by the Stokes parameters s 2 and s 3 ) of the elliptically polarized beam (Born and Wolf 1959, § 10.8. 3), does not however affect the photoelectron angular distribution (Peshkin 1970 , Jacobs 1972 . Hence, as far as the angular distribution of photoelectrons is concerned, it makes no difference whether one uses elliptically polarized or partially linearly polarized light. However, these different light polarizations will affect other measurable properties of the final state that are sensitive to the presence of circularly polarized light, such as the photoelectron spin polarization (Jacobs 1972 (Jacobs , p. 2266 .
